Abstract: Some new Schiff base metal complexes of Co(II), Ni(II) and Cu(II) derived from 3-chloro-4-fluoroaniline (HL 1 ) and 4-fluoroaniline (HL 2 ) with 2-thiophenecarboxaldehyde have been synthesized and characterized by elemental analysis, FT-IR, FAB-mass, molar conductance, electronic spectra, ESR and magnetic susceptibility. The complexes exhibit coordination number 4 or 6. The complexes are colored and stable in air. Analytical data revealed that all the complexes exhibited 1:2 (metal: ligand) ratio. FAB-mass data show degradation pattern of the complexes. The Schiff base and metal complexes show a good activity against the bacteria; B. subtilis, E. coli and S. aureus and fungi A. niger, A. flavus and C. albicans. The antimicrobial results also indicate that the metal complexes are better antimicrobial agents as compared to the Schiff bases.
Introduction
Schiff base ligands have been widely studied in the field of coordination chemistry mainly due to their facile syntheses, easily availability, electronic properties and good solubility in common solvents. Transition metal complexes containing the Schiff base ligands have been of interest for many years because the transition metal complexes play a central role in the conduction of molecular materials, which display unusual conducting, magnetic, thermal properties and find applicability in material chemistry and biochemistry [1] [2] [3] . A Transition metal complexes which usually contain nitrogen, sulphur/or oxygen as ligand atoms are becoming increasingly important because these Schiff base can bind with different metal centers involving various coordination sites and allow successful synthesis of metallic complexes with interesting stereochemistry. Heterocyclic compounds are widely distributed in the nature and essential to many biochemicals, analytical and industrial processes. Compounds containing these heterocycles have important properties in the field of material science and biological systems [4] [5] [6] [7] .
Experimental
Melting points were taken in open glass capillaries and are uncorrected. Progress of reaction was monitored by silica gel-G coated TLC plates using MeOH:CHCl 3 system (1:9). The spot was visualized by exposing dry plate at iodine vapours chamber. All the used chemicals and solvents were of Anal R grade. All the reagents used for the preparation of the Schiff bases were obtained from Sigma Aldrich. Metal salts were purchased from Loba Chemie. Elemental analyses were performed on an Elemental Vario EL III Carlo Erba 1108 analyzer. FAB-mass spectra were recorded on a JEOL SX 102/DA 6000 Mass Spectrometer using argon/xenon (6 kV, 10 mA) as the FAB gas. The accelerating voltage was 10 kV and the spectra were recorded at room temperature. Electronic spectra (in DMSO) were recorded on Perkin Elmer Lambda-2B-spectrophotometer. Molar conductance measurements were conducted using 10 -3 M solutions of the complexes in DMSO on Elico-CM 82 Conductivity
Bridge at room temperature. Magnetic susceptibility measurements were carried out on a Gouy balance at room temperature using mercuric tetrathiocyanatocobaltate(II) as the calibrant. FT-IR spectra were recorded in KBr medium on a Perkin Elmer RX1 spectrophotometer in wave number region 4000-400 cm -1
. X-band EPR spectra were recorded on a Varian E-112 spectrometer using TCNE as the internal standard.
Synthesis of Schiff bases
The Schiff bases (HL 1 and HL 2 ) have been synthesized by adding the methanolic solution of 3-chloro-4-fluoroaniline and 4-fluoroaniline with methanolic solution of 2-thiophenecarboxaldehyde in equimolar ratio. The reaction mixture was then refluxed on water bath for about 4-6 hours. The condensation product was filtered, thoroughly washed with ethanol and ether, recrystallized and dried in vacuo. The Purity of the synthesized compound was monitored by TLC using silica gel G 
Biological activity
The in-vitro biological activity of the investigated Schiff base and its metal complexes was tested against the bacteria B. subtilis, E. coli and S. aureus by disc diffusion method using nutrient agar as medium and streptomycin as control. The antifungal activities of the compounds were also tested by the Well diffusion method against the fungi A. niger, A. flavus and C. albicans, on potato dextrose agar as the medium and Griseofulvin as control.
The stock solution was prepared by dissolving the compounds in DMSO. In a typical procedure, a well was made on agar medium inoculated with microorganism. The well was filled with the test solution using a micropipette and the plate was incubated 24 h for bacteria at 37 °C and 72 h for fungi at 30 °C. During this period, the test solution diffused and the growth of the inoculated microorganism was affected. The inhibition zone was developed, at which the concentration was noted.
Results and Discussion
All the metal complexes are colored, solid and stable towards air and moisture at room temperature. They decompose on heating at high temperature, more or less soluble in common organic solvents. Analytical data of the compounds, together with their physical properties are consistent with proposed molecular formula are given in 
FAB-mass spectrum
The FAB-mass spectra suggested that all the complexes have a monomeric nature. These complexes show molecular ion peaks in good agreement with the empirical formula suggested by elemental analyses. ) m/z =580 amu, which suggest the monomeric nature of the complex. The spectrum of the complex also shows a series of peaks corresponding to various fragments 541, 469, 434, 354, 280 and 107. Their intensity gives an idea about stability of the fragments 8, 9 .
IR spectra
The data of the IR spectra of Schiff base ligand and its metal complexes are listed in Table  2 . The IR spectra of the complexes were compared with those of the free ligand in order to determine the involvement of coordination sites in chelation. Characteristic peaks in the spectra of the ligand and complexes were considered and compared. The IR spectra of HL 1 ligand exhibits a strong band at 1630 cm -1 due to ν(C=N) azomethine group. This band shifts to lower energy region by 20-27 cm -1 in the complexes.
It suggests bonding through azomethine nitrogen. A strong band was observed at 848 cm -1 , assignable to ν(C-S-C) of thiophene. The band position of ν(C-S-C) has shifted to lower side by 18-28 cm -1 in the complexes on coordination of metal ions with sulphur of thiophene.
The appearance of broad band around 3313, 3328 and 3350 cm -1 in the spectra of complexes have been assigned to associated water molecule. In all complexes new bands at 490 ±8 cm 
Electronic spectra and magnetic moment
The electronic spectral data of the metal complexes in DMSO solution are given in Table 3 . The nature of the ligand field around the metal ion has been deduced from the electronic spectra. [17] [18] [19] [20] [21] . 
Antimicrobial activities
The bactericidal and fungicidal investigation data of the compounds are summarized in Tables 5 and 6 . The results of the investigations account for the antipathogenic behavior of the compounds and this efficacy is positively modified on complexation. Overtone's Concept and Chelation Theory explain well this drug action [24] [25] [26] . Table 3 . In-vitro antibacterial activity of compounds and their inhibition zone (%). 
Compound

Conclusion
In the present research studies, our successful efforts are synthesized of some newly compounds. These synthesized compounds Characterized by various physicochemical and spectral analyses. The synthesized Schiff base ligands bind with the metal ions in a bidentate manner, with SN donor sites of thiophene-S and azomethine-N. FAB-mass shows degradation pattern of the complexes. The antimicrobial data show that the metal complexes to be more biological active compared to those parent Schiff base ligand against all phathogenic species. The compounds also inhibit the growth of fungi and bacteria to a greater extent as the concentration is increased.
